Strong extreme-ultraviolet fluorescence originating from core-excited autoionizing levels of neutral Rb is observed.
um can decay by autoionization. Although there are exceptions in light elements for which a contradiction between orbital angular momentum and parity conservation may prohibit autoionization, in heavier elements the spin-orbit interaction leads to the breakdown of these selection rules. For these elements, excitation of electrons from the outermost closed shell results in levels that generally autoionize at least 100 times faster than they radiate. Because of their small radiative branching ratios, extreme-ultraviolet (XUV) fluorescence is seldom observed from such levels.
We recently reported the development of a tunablelaser-based technique that permits the measurement of long autoionizing times. 1 
'
2 In the course of studying neutral Rb we measured lifetimes of 310 and >500 produced by laser-generated x rays. As is shown in Fig. 1 , a tunable dye laser is used to transfer quasimetastable atoms to other, potentially radiating, levels in the core-excited manifold. As the laser is tuned through a transition, the quasi-metastable population is transferred to the radiating target level, resulting in a depletion of 82.4-nm fluorescence and the appearance of laser-induced fluorescence at a wavelength X from the target level. The amount of laser-induced fluorescence is the intensity of the X radiation with the laser tuned on line center, 1 xn), minus the intensity with the laser tuned far off line center, I,(ff). Similarly, the amount of laser-depleted fluorescence is the intensity at 82.4 nm with the laser tuned on line center, I82, minus the intensity with the laser tuned off line center, T( ff) The measured quantity in this experiment is the ratio of the laser-induced fluorescence to laser-depleted fluorescence:
Ri is the relative fluorescent yield of the ith level and is used to infer the radiative branching ratio of the level, as described below. The uncertainty in the measurement of Ri is d25%, and it is mainly due to the background noise of the signals.
The experimental apparatus is shown in Fig. 2 . Soft x rays are produced by 150-mJ, 7-nsec pulses of 1.06-,um radiation focused through the Rb vapor onto Because these transitions terminate on excited levels of the valence manifold and because the oscillator strengths between the quasi-metastable level and their upper levels are quite large, these transitions provide near-prototype systems for store-and-transfer lasers. 9 The calculated gain cross sections of these transitions are included as the last row of Table 1 .
